The reaction of diaminomaleonitrile 1 with chlorocarbonyl isocyanate 2 in the presence of triethylamine afforded compound 3 whose IR spectra revealed bands at 2265 and 3260 assignable to N=C=O and NH 2 groups respectively. Compound 3 was refluxed in the presence of 10% sodium hydroxide to afford 4 whose IR spectra showed the absence of bands assignable to N=C=O and NH 2 groups, and its structure is in agreement with its elemental analysis and spectral data. (Scheme 1, and Experimental Section).
Introduction
The reactions of diaminomaleonitrile (DAMN) with diones, 1 isocyanates, 2 and phenylacetyl isothiocyanate 3 have been reported. The corresponding dihydro analogues (C6-C7) of the title ring systems have been described. [4] [5] [6] Pyrrolo[3,4-f] [1, 3, 5] triazepine was synthesized by reaction of the amidine derivative of diaminomaleonitrile with carbonyl compounds. 7, 8 Chlorocarbonyl isocyanate 2 was used in the synthesis of heterocyclic compounds. ,5H )-dione derivatives 6-9 were prepared by reaction of compound 4 with aliphatic-, aromatic-, and heteroaromatic amines 5a-d (Scheme 2). Thus, compound 4 reacted with hydroxylamine hydrochloride 5a in boiling ethanol affording 6 through the intermediate A. The MS of compound 6 was consistent with a parent peak at M + = 210. Also , the product showed no CN absorbance but did have an OH absorbance in the IR consistent with 6. Similarly, compound 4 reacted with ethanolamine 5b in the presence of pyridine, affording 7.
Compound 4 reacted with 4-aminothiophenol, 5c, in the presence of pyridine/water to give 8. Also, the reaction of 4 with 2-aminothiazole 5d afforded 9. The structures of the prepared compounds are in agreement with their spectral data (Scheme 2, c.f. Experimental Section).
On the other hand, the tetracyclic derivatives 10-13 containing pyrrolo [3,4-f] [1, 3, 5] triazepine-2(1H),4(3H,5H)-dione were synthesized by reaction of 4 with the aromatic and heteroaromatic amines 5e-h. Thus, compound 4 reacted with anthranilic acid, 5e affording 10 through the intermediate B. The 1 H NMR spectra of compound 10 revealed two signals as a pair of doublets at δ = 7.68 (J = 6.65, 6.65 Hz) and δ = 7.78 (J = 7.7, 7.7 Hz) and two signals as doublets at δ = 7.84 (J = 7, 5 Hz) and δ = 8.35 (J = 8, 7 Hz) for aromatic hydrogens. Similarly, compound 4 reacted with 2-aminobenzonitrile 5f affording 11. Also, compound 4 reacted with 2-aminopyridine-2-carboxylic acid 5g to yield 12 for which 1 Compound 4 reacted with urea 5k and thiourea 5l to yield 1,3,5,7,9-pentazaheptaline derivatives 16 and 17 respectively.
Compound 4 reacted with POCl 3 5m to yield 3-hydro-2,4-dichloro-6,7-dicyano-1,3,5-triazepine 18 for which IR spectra revealed a characteristic nitrile absorption at 2230 cm 
Experimental Section
General Procedures. Melting points were determined on a Gallenkamp Electrothermal apparatus and are uncorrected. IR spectra were recorded on a Pye-Unicam SP 110 spectrophotometer, in KBr disks. The 1 H-and 13 C-NMR spectra were recorded on a Varian
Gemini NMR spectrometer 300 (300 MHz for 1 H, 75.5 MHz for 13 C) using Me 4 Si as an internal reference, and are given as δ/ppm. Mass spectra were measured on a Hitachi 80-B spectrometer at 70 eV. The progress of the reaction was monitored by TLC using precoated silica gel plates (F254, Merck, Darmstadt). Methylene chloride was dried over molecular sieves, 80-100 mesh, and distilled by refluxing over calcium hydride.
Preparation of carbonyl isocyanate derivative 3. An equimolar mixture of diaminomaleonitrile 1 (1.08g, 0.01mole) and chlorocarbonyl isocyanate 2 (1.05 g, 0.01 mole) in dry methylene chloride (30 mL) was stirred in the presence of triethylamine (1.5 mL) at 0 °C for 2h, then for 1 h at 25 o C and the reaction mixture was left to stand overnight at room temperature. Water (3 mL) was added and the solid product was collected by filtration and crystallized from ethanol. (4) . To a suspension of compound 3 (1.77 g, 0.01 mol) in methylene chloride was added 10 % NaOH (20 mL). The reaction mixture was refluxed for 2 h and then cooled to room temperature. Water (3 mL) was added and the solid product was collected by filtration and crystallized from ethanol. 
Preparation of 7-substituted-2H,5H-pyrrolo[3,4-f][1,3,5]triazepine-2(1H),4-(3H,5H)-diones, 6-13
A mixture of 4 (1.77 g, 0.01 mole) and an aliphatic or heteroaromatic amine 5a -h (0.01 mole) in 50 mL of (ethanol for 6, pyridine/water for 8, pyridine for 7, 9-13) containing triethylamine (1.5 mL) was refluxed for 3 h. The reaction mixture was cooled. Water was added and the product was filtered, washed with water and crystallized from the appropriate solvent. 7-(2'-Thiazolyl)-6,8-diimino-2H,5H-pyrrolo[3,4-f][1,3,5]triazepine-2(1H),4-(3H,5H) Preparation of 6,9-diamino-2H,5H-pyridazino[4,5-f][1,3,5]triazepine-2(1H), 4-(3H,5H) 
